The 2010/2011 foot-and-mouth disease (FMD) outbreak in Korea produced about 4500 burial sites for 3.5 million animal carcasses, which can be summarized as quick, mass burials, at or near the outbreak farms. An FMD outbreak has occurred nearly every year since the big outbreak, although the sizes of these outbreaks have been small. This article presents the rationale behind government policies for FMD outbreaks and disposal sites, the secrecy of the government administration and the neglect of scientific data. We compared government news announcements with news from the non-governmental sector by analyzing all the news for FMD and disposal sites from 29 October 2010, the first day of the big outbreak to August 2016. We found that the Korean response to the FMD outbreak originated from political purposes. We present four rationales for our arguments including: (1) a military collision between North and South of Korea; (2) the reformation of four big rivers; (3) the incident at the Fukushima Atomic Energy Plant of Japan; and (4) the national elections. We believe that the next response should be based on scientific data and proof, and also from the environmental perspective, not the political or industry perspective.
Introduction
Until the year 2000, foot-and-mouth disease (FMD), as a new animal epidemic, had not been experienced in Korea since the 1930s. The outbreak was small, so the government at the time and a few academics were not concerned about FMD. However, the 2010/2011 outbreak battered Korea, raising a national state of emergency and produced approximately 4500 burial sites for the 3.5 million animal carcasses.
The characteristics of the Korean response to FMD for the 2010/2011 outbreak can be summarized as quick, mass burials, at or near the outbreak farms, given the rapid spread of the disease. These mass burials raised many technical issues, such as the massive burial methods used; the usual monitoring of the sites; leachates and contamination; and the no or very slow decomposition of animal carcasses from the burial time [1] . These technical issues raised many social issues such as the safety of the drinking water; agricultural products and food; and animal farmers. Furthermore, these social issues have occurred nearly every year after the mass outbreak, although the sizes have been small. Since the completion of the big outbreak, the government has reported that there are no problems at the disposal sites. However, the non-governmental sector has said that there are still problems to be solved, with Seol et al. [2] suggesting that The Center for Bio-Organic Waste removes the animal carcasses based on the experience of a research base for animal carcasses.
Furthermore, we examined how the Korean government responded to the FMD outbreaks and what people thought about the outbreaks and the government responses. Lee [3] showed the difference between the government and public discourse on the FMD outbreak from an analytical review of the news. Another author named Lee [4] summarized that the policy was paternalism moved towards populism. In contrast, this article wants to show the rationale of the government policies for the FMD outbreaks through a comparison with the news from the non-governmental sector. The result of this article explains why the author [4] concluded that the Korean FMD policy was characterized as populism. This article is the result of the efforts made to determine the features of the whole FMD response in Korea.
Methods and Data

Overview of the Korean Foot-and-Mouth Disease (FMD) Response
The small 2000 outbreak of FMD was the first outbreak since the 1930s and was followed by a small outbreak in 2002. The 2010 outbreak, however, was large enough to raise a national state of emergency. The large outbreak in 2010 took place from November 2010 to the end of April 2011. Just after the burial of animal carcasses (Table 1) , the no-touch policy for the burial sites was started and lasted for three years. After three years, people could use the land used for the burial sites with the permission of the local government. We refer to the three-year no-touch period as the no-touch phase and the period after this as the re-use phase.
Before and during the outbreak period, there were socio-political events that may have affected the FMD response and include a military collision; the accident at the Fukushima Atomic Energy Plant; and the national elections for the national and local assembly. End of the no-touch period/Start of the re-use period
Methods
First, we examined the news for stories on FMD and disposal sites using our analytical framework. Second, we listed the main responses, happenings, facts or opinions from the results of the analytical framework using a historical perspective.
The analytical framework can be described in three sections. First, we classified the time frames after the big outbreak of 2010/2011 into three phases according to the management of disposal sites: the big outbreak period (29 November 2010 to 30 April 2011); the no-touch period spanning three years (1 May 2011 to 29 November 2013); and the reuse period since 30 November 2013. The no-touch three-year period refers to the three years where the sites were protected under the Animal Epidemic Protection Law. After the three-year period, reuse was determined by each individual local government.
Second, news content was classified into four categories: response; evaluation; recovery; and impact, which is a modification of the traditional classification of disaster phases in disaster management studies. In comparison, the phases of disaster management suggested by the U.S. Federal Emergency Management Agency (FEMA) are mitigation, preparedness, response, and recovery [5] .
In Australia, mitigation has been replaced by prevention and is called the prevention, preparedness, response, and recovery (PPRR) approach to disasters [6] . In the lead up to the Korean FMD outbreak, there was no prevention phase. In our study, we changed the phases to categories which included the phases and detailed components: response; evaluation; recovery; and impact. Each category had sub-categories seen in Table 2 . Third, we divided the perspectives presented by the newspaper articles into government and non-government. Government, in our study, was defined as the National Disaster Center; directly related ministries such as the Ministry of Agriculture and Forestry (hereafter agriculture ministry) and the Ministry of Environment (environment ministry); and experts from directly related government agencies. Non-government included the national or local Assembly; the media (including the opinion of the general populace); the experts (scientists) and non-related ministries and agencies. About a half of non-governmental opinions came from the media, followed by the Assembly. Newspaper articles are simply called news hereafter.
Data
All news from the registered news agencies in Korea were searched using the KINDS DB (Korean Integrated News Database System database) [7] , which is the aggregation database of Korean media. We searched the database for the combined keyword of FMD and disposal sites from 29 October 2010 (the first outbreak day) to 31 August 2016. We retrieved 6828 news results, but only selected 3345 news items (as shown in Table 3 ). The excluded news results were ones not directly related to the environment; multiple reporting from different news agencies; and consequent reporting of the same news. We classified each news item according to our analytical framework. According to our defined phases, the news regarding FMD was heavily concentrated in 2011, the year of the big outbreak, at 88.3% and has dramatically decreased since then, despite the small annually recurring outbreaks. Therefore, we classified the news into three periods starting from the big outbreak of 2010/2011. The news during the big outbreak period was 66.2%, 30.8% in the no-touch period and 3% in the reuse period.
Geographically, news for the FMD disposal sites was from the heavy outbreak areas, despite the declaration of the national state of emergency. News from the four big outbreak provinces such as Kyunggi-do (50.7% of the disposed animals); two Chungcheong-dos (23.1%); and Kyungsangbuk-do (14.0%), consisted of 48.5%. However, the news from Seoul should also be added to this ratio as the Kyunggi-do province surrounds Seoul, the capital of Korea and provides it with water. This trend was the same for all three periods.
By detailed category in Table 4 , the top three content sub-categories were Monitoring with 25.4%; followed by Opinions at 20.6%; and the Evaluation of government response systems at 12.7%. News on the Excavation issue was only 1.0%. By news source, 62.2% was from government and 37.8% from non-government sources. The ratio by phase was similar to this total ratio (Table 5) . Table 5 . Category by subject and perspectives (%).
Category
Government Non-Government Total By category, as shown in Table 5 , news in the Response category was at the top with approximately 60% and those of Evaluation at 33%. Most Response and Recovery news were from the government side, whereas most Impact news was from the non-governmental side. Evaluation news came from both sides.
Results
Bias of News
One important point in news analysis, especially for environmental issues, was the bias of the news and media where some media and news were extremely positive, while others were extremely negative. We also checked all the news in the Opinion sub-category in the Evaluation category, as shown in Table 6 .
Out of 689 Opinions, the government opinions were 41.4%; 58.6% were non-government opinions; 11.8% were neutral. The news in government opinion could also be classified into positive and negative responses such as "safe or no-problem"; "need a make-up" of disposal sites; and "problem". The "make-up" means the fix of disposal sites to make public perceive that disposal sites are safe. News from non-governmental opinions was "possible contamination" at 20.0% and "contamination" at 26.9%. There was no big sign of biases in the statistical result. In addition to these statistics, we tried to find negative news. We did not further pursue this trial as we needed another study on the standards of judgment for negative and positive. 
The Big Outbreak Phase
The most noticeable news during the big outbreak phase was mostly from the disposal sites: the safety of drinking water and food; the poor workability of the standard operating procedure (SOP); the arbitrary process of killing and burial; and the difficulties of the field workers. The second biggest news was from the government response and included leadership and secrecy about disposal sites and contamination.
Regarding the public concern in these fields, the government solved the drinking water issue with systemized water services to all the concerned regions and cost about $4.5 billion USD. In addition, the government provided about $1.7 billion USD to the animal farmers for the costs of animal disposal [8] .
The leadership issue was due to the fact that the big outbreak was the first time it had been experienced. The Guidelines for Urgent Action for FMD published by the agriculture ministry classified the FMD outbreak into four levels by size. At all levels except the worst, the agriculture ministry was to be in charge of the outbreak. The worst phase was defined as an outbreak in more than three provinces and was to be controlled by the National Disaster and Safety Center under the Prime Minister during a national state of emergency. This center is normally run by the Ministry of Administration and Safety and is in charge of the missions related to local governments. At the very earliest time of the outbreak, the agriculture ministry had been in charge of the Central FMD Response Center under the Presidential Office. However, when the outbreak reached the worst level, the National Disaster and Safety Center became involved in the outbreak. These two headquarters are perceived to have mismanaged the action on behalf of the central government. Furthermore, there had been no specific definition in the laws and regulations that stated that animal epidemic was a category of the national disaster at the time of the 2010/2011 outbreak [8] [9] [10] .
The news reported other mishandling in the FMD response during the first few months. First, the agriculture ministry insisted on mass disposals in the FMD-free states, whereas The National Disaster and Safety Center, insisted on vaccination as the appropriate response. Second, there had been different opinions and responses even at local government level between the departments of agriculture, and water and environment. The agricultural department thought burial was sufficient, despite the concerns that the water and environment department had regarding the aftermath of the disposal sites [1] .
Regarding the measures for the outbreak field, even the SOP for FMD created mismanagement for field workers. There were two SOPs published by the agricultural ministry and the environment ministry. The SOP of the agricultural ministry focused on the quick treatment of carcasses, whereas the environment ministry focused on the management of the environment post-burial. Furthermore, the SOPs were not appropriate for mass burial, as Korea had no previous experience of big outbreaks. Therefore, the suggestions or best practices from the FMD field became the foundations of the SOP without any scientific checking or testing. In addition, untested measures or techniques suggested by high-level officers created big disputes and were finally canceled included real-time remote sensors for monitoring disposal sites [11] ; the composting of leachates from disposal sites [12] ; and burning leachate after mixing with sawdust [13] .
Another mishandled issue was due to the lack of resources including workforce; quicklime; and disinfectants, along with insufficient disposal sites along with the existing SOP manual [14] [15] [16] . The lack of quicklime and disinfectants created many problems at the disposal sites having problems and quickly made the news [17] .
The No-Touch Phase
The No-Touch period of the disposal sites began from the start time of each burial. Therefore, the response to the outbreak and the disposal sites occurred almost simultaneously during the outbreak period. The agricultural ministry had responsibilities until burial, which was when the environment ministry took over; however, the local government had responsibilities in field management.
The characteristics of the social climate during the No-Touch phase are as follows: first, the environmental awakening of people had already increased sharply due to the FMD and the incident at the Fukushima Atomic Energy Plant in Japan. Second, as news about the response decreased, news regarding the evaluation increased from both government and non-governmental sources as shown in Figure 1 . This means that many non-governmental organizations (NGOs) and news sources pointed out the potential contamination issues, which the government either denied or ignored the evaluation from non-government sources. for monitoring disposal sites [11] ; the composting of leachates from disposal sites [12] ; and burning leachate after mixing with sawdust [13] .
The characteristics of the social climate during the No-Touch phase are as follows: first, the environmental awakening of people had already increased sharply due to the FMD and the incident at the Fukushima Atomic Energy Plant in Japan. Second, as news about the response decreased, news regarding the evaluation increased from both government and non-governmental sources as shown in Figure 1 . This means that many non-governmental organizations (NGOs) and news sources pointed out the potential contamination issues, which the government either denied or ignored the evaluation from non-government sources. It is surprising that many news sources reported that government across all levels hid information regarding the disposal sites: Yeoju City [18] at the city level, Choongcheongbuk-do [19, 20] at the province level, all local government [21] , and environment ministry [22] [23] [24] [25] at the national level.
About 70% of local government actions during the period were the response to disposal sites, such as the budget, workforce, technology or continuous monitoring.
The Reuse Phase
During the Reuse phase, news regarding disposal sites had been decreasing sharply. This may be because people are less interested in the issue as time passed. The top news from non-government sources was the evaluation of disposal sites, followed by measures and recovery. The important fact to note was that the news on evaluation have accumulated year after year, and are mostly negative about the leachates; the impacts of the leachates; and the lack of warnings regarding the danger of excavation or reuse of the disposal sites. It is surprising that many news sources reported that government across all levels hid information regarding the disposal sites: Yeoju City [18] at the city level, Choongcheongbuk-do [19, 20] at the province level, all local government [21] , and environment ministry [22] [23] [24] [25] at the national level.
During the Reuse phase, news regarding disposal sites had been decreasing sharply. This may be because people are less interested in the issue as time passed. The top news from non-government sources was the evaluation of disposal sites, followed by measures and recovery. The important fact to note was that the news on evaluation have accumulated year after year, and are mostly negative about the leachates; the impacts of the leachates; and the lack of warnings regarding the danger of excavation or reuse of the disposal sites.
Information from the annual reports of the Safe-Enhancement, Action-Oriented, FlexibleManagement, Eco-Friendly Technology (SAFE) Research Team [26] concerning the disposal sites, reported that a member of the National Assembly released some facts surrounding the location of the sites placed in non-acceptable areas and that there were no signs of animal decomposition.
Regarding agricultural products, the National Agricultural Products Quality Management Service announced that they had detected the disease in agricultural products near the disposal sites; however, the ratio detected was 5% out of 100 samples [27] . In particular, news of contamination in a pig breeding region was shocking and obtained through the survey results of a local government research institute. Approximately 40% of pig disposal sites are located near a residential area, and 70% of disposal sites are exposed to contamination [24, 28] . News from the local Assembly reflects these types of warnings from experts. In some cases, the local Assembly pointed out that farmers had excavated disposal sites without prior reports or approval of local government [29] . From the early period of the landfill, there has been similar news [30] and comments from Assemblymen who called for reactions of the local government.
There were two central government policies reported in the reuse phase: the first was the report of the Board of Audit and Inspection of Korea [31] for the measures of animal disposal sites of the ministries [32] ; and the second was the announcement of the Ministry of Agriculture and Forestry for the reuse of animal carcasses from FMD and AI (Aviation Influenza) to animal feeds and fertilizer [33] . The report was a national review of policies for disposal sites and revealed the statistics of the reuse of disposal sites in a province: reuse 57.1%, construction 3.7%, vacancy 38.0%, and the extension of the no-touch phase 1.1%, out of a total number of 2247 disposal sites. Furthermore, the report stated that there were leachates detected at some disposal sites, and that vacant sites after transfer were still contaminated after two years of transfer. In addition, the report pointed out some technological and managerial problems and recommendations for the relevant ministries to adjust the usage of microbiological measures during landfill; the diagnosis of contamination; the disinfection or transfer of contaminated sites; the monitoring of all the sites; the guidelines for special monitoring of contaminated sites; the excavation procedure after three years; and the selection of new disposal sites according to the new SOP. Most recommendations related to the response and measures of the agriculture ministry.
Local government actions during the reuse phase were very diverse due to their role and responsibilities for disposal sites. The issues surrounding the measures undertaken were technology, budget, the monitoring of disposal sites; and rules and guidelines. The recovery news focused on the excavation of the disposal sites; the management guidelines; and the budget. The evaluation news concerned safety; contamination; supplement; and new measures. News from experts surrounded the diagnoses of leachates at the disposal sites.
Discussion
News for Technology
There was a difference in the recovery news by region, according to their main animals. The province of Kyungsangbuk-do, specialized in cow breeding where the carcasses easily decomposed, conducted seminars on the administration of the disposal sites and reached a decision on the early stabilization of disposal sites [34] . In contrast, the pig regions were worried about the excavation of disposal sites and stabilization post-excavation as the sites showed no signs of decomposition [35, 36] .
As for technologies, disinfectants, effective micro-organisms, and disposal methods were the frequent news items during the big outbreak period. Many news sources reported the overuse of strong disinfectants in many areas, for example, three times stronger than recommended [37, 38] .
During the No-Touch period, the news reported on the geographical information systems (GIS) used for the location of disposal sites [11] and the real-time underwater monitoring systems [39] technologies. Furthermore, the agriculture and environmental ministries started R&D programs to create technology for site management. The agriculture ministry commissioned small research projects [40] , whereas the environment ministry launched a comprehensive five-year SAFE research project led by Hannam University [41] . This research team developed comprehensive methods for excavation, complete decomposition, and the recovery of the disposal sites.
Secrecy in Dealing with Disposal Sites
In this review, we saw a trend regarding the secrecy or intentional neglect of the facts was due to the following: First, the National Disaster and Safety Center ordered that disposal sites were the responsibility of Vice Chancellor of each local government [42] and that the safety of each disposal site should be under an individual civil servant [43] . This order went down to local government levels through the Vice Chancellor of the local government as the central government designated each Vice Chancellor. Furthermore, our President visited the center and ordered that all the problems at the disposal sites would be resolved within the next month under the responsibility of each minister [44] . As the nationwide elections for the National Assembly or local governments were to be held in Korea in April, under this order, a local government would have ordered that every civil servant controls the safety of each disposal site under their name and their desk. Furthermore, the head of local government would have obtained the written oath from each civil servant that there were no problems at their respective sites. This procedure may have caused many civil servants to keep any issues regarding their responsible site secret [45] [46] [47] .
Second, the regulations surrounding leachate monitoring under the Animal Epidemic Law had been weakened by the end of 2010, the first year of the big outbreak, which led to a further weakening of the leachate contamination diagnoses. Furthermore, the environment ministry reduced the standards of contamination [48] , which meant little observation for leachate and contamination problems [49] .
Third, many news sources reported that the environment ministry, which had authority for the disposal sites, had hidden away any bad news [13, 50] . The Board of Audit and Inspection of Korea revealed that the environment ministry even misclassified many potentially contaminated sites as good, when conducting a province-wide survey of disposal sites [51] . The province Kyungsangbuk-did publicly announce, that there was "no problem in disposal site" [52] and that they had broken up the team managing the disposal sites [53] .
It is noteworthy that the Microbiological Society of Korea announced the results of their third-year investigation at the disposal sites, which were different from the opinions of prior years. Their announcement was that that they had detected the virus underwater near disposal sites and confirmed the flow of leachate. In addition, they warned of a second contamination [54] .
What is the purpose of this secrecy? Disasters can occur at any time, so a systemic approach based on science and technology and leadership from a central government plays a crucial role in disaster management plans: Hamilton [55] introduced the United Nations (UN) experts recommendation for disaster reduction by science and technology; and Moynihan [56] pointed out the importance of the role of the central government.
Conclusions
There is a clear difference between government discourse and non-government discourse. During the big outbreak phase, many government policies were not suitable for application in the outbreak fields. Therefore, the opinions of many in the non-governmental sector were worried about drinking water and possible contamination; the mishandling of each policy; requesting clear information; and policy suggestions. After the outbreak phase, the government insisted that there were no big problems, only minor issues to fix at the disposal sites. In contrast, the non-governmental sector pointed out contamination from or at the disposal sites. Although there are decreasing numbers of opinions on contamination, the discourse between the two parties still differs. Lee [3] pointed out that the difference came from the perspective of industry and environment, where the government has focused on the industry perspective, and the non-governmental sector has supported the environment perspective. This interpretation was based on the government cash supports for animal farmers and industry.
We do not agree with Lee [3] because we believe that the difference comes from the perspective of politics and science. The government's decisions and responses to the FMD outbreak were based on a political purpose. During the big outbreak period, there was a military collision between North and South Korea at an island at the end of the northwest, Younpyeong-do on November 2010. Second, there was a political clash on the issue of the reformation of four big rivers during December in the 2011 national budget in the National Assembly. The 2011 budget for this river was approximately $9 billion USD and raised severe nationwide environmental disputes. Third, the incident at the Fukushima Atomic Energy Plant in March 2011 also raised further environmental concerns. Fourth, the national election for members of the National Assembly and local Assembly, and the Chancellor of local government was scheduled during April 2011. Therefore, our President ordered the FMD issue to be concluded by the end of March 2011, during the visit to the National Disaster Center. Due to these facts, Lee [4] says Korean FMD policies had moved from paternalism to populism. Under this order, local governments ordered that every civil servant should be responsible for controlling the safety of each disposal site under their individual names. Simply, the order allowed the government to maintain silence on any bad news regarding the disposal sites even though there has been scientific evidence of contamination. Some scientific data has since been released to the news after the change in government. This is a review of all the news regarding the FMD outbreak and disposal sites. Facts or scientific data were rarely included in media reports or news; therefore, they could not be reported in this article. We expect further study with scientific data will help address actual issues about the disposal sites and the response to the FMD outbreak in Korea. Based on media and news reports, we would suggest that scientific approaches to developing government policy are not being used. We also believe it is difficult for the government to satisfy public concerns, since the issues have accumulated for more than a decade over several government administrations. Additionally, management and media communications were conducted at different levels from local, to ministry, to national. We expect that all the contamination points and the disposal sites should be removed as suggested by Seol and Kim [2] . Furthermore, the next response should be based on scientific data and evidence, and considered from an environmental perspective.
